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STRESS RELATED SOYBEAN DISEASES 
X.B. Yang, Assistant Professor 
Soum Sanogo, Plant Pathologist 
Department of Plant Pathology 
Iowa State University 
Soybean plants are subject to a wide array of stresses that ultimately render the plants susceptible to 
pathogens. Stresses can be classified in four categories: physical, biological, chemical, and physiological. 
Physical stresses include extreme variation in factors such as temperature and moisture . Conditions such 
as cold and wet soils are unfavorable to soybean plant growth, but are conducive to many root diseases . 
Similarly, agricultural chemicals such as fertilizers and herbicides, when applied in excessive amounts, 
can lead to increase in root diseases in soybean. Infestations by other pests, such as soybean cyst 
nematode and insects, can stress soybean plants and result in higher severity of certain fungal diseases . 
Even in the absence of physical and chemical stresses, soybean plants may still succumb to physiological 
stress as the plants grow into certain phenological stages . Perhaps, the most critical phases in plant 
development are at the onset of flowering, pod formation and filling . During these stages, most of the 
plant photosynthates are directed to the reproductive parts, and other plant parts such as roots and leaves 
become easily invaded by various organisms. An effective management of stress-related diseases in 
soybean resides in a good understanding of how various stress factors affect the interaction between 
pathogens and soybean plants. 
The soybean diseases in 1997 growing season in Iowa were rather unique from other years as their 
prevalence was associated with stress factors . The stress factors which influenced plant diseases were 
environmental stress such as dry weather in July and August, biological stress factors such as soybean 
cyst nematodes and insect infestation, and herbicide stress which occurs in every growing season. 
Early season root rot. Early season root rot occurs every year in Iowa and the most common stress 
associated with fungal root rot is herbicide stress. Herbicide stress often is a result of improper 
application of herbicides on soybean plants or from interactions between herbicides and unusual 
environmental conditions. Plant pathologists have well documented the relationship between root rot 
diseases and herbicide stress (Altman, 1993). Typical above ground symptoms of root rot are stunted 
plants with slow growth. Usually, the affected soybeans can outgrow the disease problems although the 
potential to achieve maximum yield may be affected by the disease. 
Mild soilborne fungi are present everywhere in the soil and they often cause no harm to healthy and well 
growing plants. These fungi cause damage when plants vigor is low. Numerous studies have found that 
many root diseases can be enhanced when plants are under increased herbicides stress (Canaday et al 
1986, Kawate et al 1992, Wyse et al 1976). Further, it has repeatedly been shown that certain herbicides 
may lead to greater seedling infection by Fusarium spp, including forms of F. solani on various crops. 
Studies in Indiana and Iowa show an increase in Fusarium root rot of soybean in association with stress 
caused by certain herbicides. Study in lllinois also showed that Phytophthora root rot can be enhanced by 
herbicide stress (Sinclair, 1993). 
In Iowa, soilborne Fungi such as Fusarium, Pythium, and Rhizoctonia solani are major fungi causing root 
rot in early seasons. Root rot caused by Fusarium and Rhizoctonia are red to reddish brown streak or 
lesions around soil line down. Some Fusarium species also cause dark discoloration on root instead of 
reddish color. In the past, Rhizoctonia has been commonly considered the one causing reddish brown 
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discoloration on root. However, it has become evident that infections from other fungi can cause reddish 
brown discoloration. In collaboration with ISU crop specialists, we made extensive isolations using 
soybean plants with root rot symptoms and with or without herbicide injury. Our results show that a 
major portion of root rot samples which had reddish brown discoloration were caused by Fusarium 
species. Another relatively new fungus causing similar root rot symptoms is Mycoleptodiscus terrestris. 
The fungus grows best in warm temperature of 80-85 F and also causes crown and root rot in alfalfa and 
red clover. Our isolation in 1997 found very low level of this fungus in Iowa. Because of the complexity 
of root rot fungi, we should refer root rot with reddish brown symptoms as fungal root rot if no further 
isolation efforts are to be made to identify the causal agents. This way can simplify the management 
decision because the management recommendations are very similar for these fungi. 
Fusarium diseases in mid-season. In 1997 August, two Fusarium diseases were prevalent in different 
Iowa regions, Fusarium wilts in the central Iowa and sudden death syndrome in the south-eastern Iowa. 
Severity of both diseases is stress-associated. Fusarium wilt(= Fusarium blight) is caused by certain 
strains of Fusarium oxysporum, a soilborne pathogen present in every soybean field. In a normal season, 
the fungus attacks soybean and causes no symptoms. When plants are under stress, symptom expression 
is enhanced. Premature dying is a typical symptom of this disease. The dead plants are scatted or in small 
patches in a field , and have the appearance of Phytophthora root rot if one observes from distance. Close 
examination will indicate that wilting of stem tips are most common, especially on young plants, and the 
tissues may be mushy at the top of the stems. The upper leaves are wilted and "scorched" and middle or 
lower leaves become chlorotic, wither, and drop prematurely. There should be no evidence of any lesions 
on stems, different from Phytophthora stem rot which has a light brown discoloration on stems. Root rot 
is minor. Stem pith may be brown, so the disease can be mistaken for brown stem rot. Soybean cyst 
nematodes and herbicide injury can predispose seedlings to the infection by this fungus (Datnoff, 1989) 
and stress by low soil moisture can increase the disease severity. 
Fusarium wilt does not occur every year in Iowa and it is relatively new to many Iowa soybean growers. 
Currently we do not anticipate this disease to be an important fact in limiting yield. Correct 
identification of this disease from Phytophthora root rot is important, however, because misidentification 
could lead to a conclusion that Phytophthora resistance genes are defeated. To prevent the problem in the 
future, one should plant high quality seed, use SCN resistant varieties, and reduce other stress factors . 
This year, sudden death syndrome was more prevalent than any other years since the disease was 
reported in Iowa in 1993. Five new counties were reported for the occurrence of this disease, bringing a 
total of 18 counties in Iowa. Research indicated that wet and cool soils in the seedling stage increase 
infections by this fungus (Scherm and Yang, 1996; Yang and Lundeen, 1997). Herbicide stress in the 
early season may also enhance the disease infection. One noticeable point of this season is the number 
of reports on the occurrence of SDS in Roundup Ready soybeans in the season. The possible reason is 
that many RR soybeans do not have a good disease package, and are susceptible to this disease. The RR 
soybean are anticipated to perform as well as regular soybeans in terms of disease resistance when more 
and more resistance genes are bred into them. 
Soybean 'tip blight". In late August and September, soybean plants displaying unusual symptoms 
which was called "tip blight" were common in Iowa soybean fields. We also found it in research field 
plots at Hinds Research Farm near Ames. These symptoms were characterized by yellowing and die 
back of leaves on top of plants. Within 10 days following these initial symptoms, lesions appeared on 
stem around the base of leaf petiole and pod peduncle, and progressed on the stem. Extensive 
examinations indicated that the observed tip and stem blight are probably the result from infection by 
two fungi, Phomopsis species and/or Colletotrichum species. Spores of Phomopsis and Colletotrichum 
were usually found on blighted portions of stems. 
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Like many other fungi, Colletotrichum species and Phomopsis species are known to cause latent 
infection in soybean (Sinclair, 1991 ). Therefore, the two fungi do not normally induce any visible 
symptoms in invaded plants until plants approach late maturity. However, symptoms and signs could 
become visible when plants are under severe stresses imposed by changes in plant physiology. and under 
drastic changes in moisture and temperature environment (Rupe and Ferriss, 1986; Spiker et al. , 1981 ). 
Increase in disease symptom expression could also be facilitated by the use of herbicides such as 
glyphosate and paraquat (Sinclair, 1993), and by damage from insects (Russin eta!. , 1987). During the 
1997 growing season, we observed that soybean tip blight was more prevalent in research plots that 
sustained high level of foliar damage due to bean leaf beetles. Similarly, prevalence of soybean tip blight 
was also found in plots to which post-emergence herbicides (glyphosate and imazethapyr) were applied. 
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Table 1. Soybean diseases which are enhanced or associated with common type of stress in Iowa 
Diseases 
Early season root rots 
Fusarium wilt 
Sudden death syndrome 
Pod and stem blight 
Anthracnose 
Fungi 
Rhizoctonia solani 
Fusarium species 
Pythium species 
Fusarium oxysporum 
Fusarium solani 
Phomopsis species 
Types of 
stress 
herbicides 
fertilizers 
moisture 
SCN 
moisture 
herbicides 
Physiology 
SCN 
Moisture 
herbicides 
Insect 
Colletotrichum species moisture 
herbicides 
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Growth 
stage 
V1- R1 
After R1 
R1-R5 
After R5 
After R5 
